Very low calorie diet-induced weight loss reverses exaggerated insulin secretion in response to glucose, arginine and glucagon in obesity.
To examine the cause of hyperinsulinemia in obesity, we determined plasma glucose, insulin, and C peptide responses to glucose (75g), arginine (0.5 g/kg body weight), and glucagon (1mg) in seven normal subjects and 20 obese subjects before and after weight loss by very low calorie diet therapy (Optifast, 240 kcal/day for 8 to 12 weeks). Integrated insulin and C peptide secretion in response to three different stimuli were markedly increased before weight loss and were significantly decreased following weight loss in response to glucose (mean +/- s.e. 36.6 +/- 6.4 vs. 18.4 +/- 2.6; 148.2 +/- 12.0 vs. 113.1 +/- 8.7 pmol/ml/h; P < 0.01), arginine (13.8 +/- 2.2 vs. 8.2 +/- 2.1; 94.8 +/- 11.2 vs. 66.0 +/- 6.1 pmol/ml/h; P < 0.01), and glucagon (16.5 +/- 2.7 vs. 10.7 +/- 1.5; 89.0 +/- 6.0 vs. 68.7 +/- 4.8 pmol/m/h; P < 0.01). The molar ratio of integrated C peptide to integrated insulin in response to all three stimuli was markedly decreased before, and this ratio significantly increased following weight loss (mean +/- s.e., 5.01 +/- 0.41 vs. 7.45 +/- 0.65; P < 0.01), and to arginine (7.78 +/- 0.61 vs. 10.97 +/- 1.28; P < 0.05), but not to glucagon (6.72 +/- 0.60 vs. 7.47 +/- 0.66). These findings suggest that both increased insulin secretion and decreased insulin clearance contribute to hyperinsulinemia in obese subjects. Improvement in these abnormalities to all three stimuli after weight loss also suggests that hyperinsulinemia in obesity is a consequence of the obesity itself rather than a pre-existing disorder.